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1020010009381 ^^ 'U^}: 2001/9/1 

^S.^] ^^]^ H^^l ^A^^ wj-ig^ ^l^^cl". 7l^ofl E^^l 

1- ^^^^ ^, 'ij-^i ^^^^ ^^^*>^. i-a-^^* ^o^^ 

^^^1 ^fl-f£^ M^^l ^e) ^^^^4. ^ ^^<=>il ii)-^^. ^sl-^ 

2^.omSf A>ol6j| ^^B]- ^ ^^^^S^ ^^B^ ^3:* 

^. '^leltl- ^^^^S. ^o]^<^] E^;^]^E^ <g^= 

IE 7 
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1020010009381 #^ ^;^]-: 2001/9/1 

^3E.^1 E^;^] ^>^^ {METHOD OF FORMING A TRENCH ISOLATION 

IN AN INTEGRATED CIRCUIT DEVICE} 

£ 8^ #2fl Wj-l^o|] TCj-H^- ^^^B^-^ ^ 200A 

E^^] ^2:<^] o;[<>lA^, TflolM AV^n^ ttj-^^^] 7]:^^ J^.^^^^^ 

5. 9^ f^Hfl E.^^] «<J-'^<H1 1421- ^-it^^* ^ 100 A 

>iE5)]>^,oil tcj-^ :E.ell^<>l] 41:^. ^oj-ol ol7l-m -E-ell^ ^^>^>«^1^ ^^1* 
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1020010009381 %^ ^;<>: 2001/9/1 

"S. 11^^ l:^oir Sfef ^^f^ 150A 

«>ui ol^ofl ^^3^>o^ ^-a:^^^ 50A nfl^ iMell 

100 : ^el^ a>5.^] 7]:^: 120 : ^B. 'J+Sj-^ 

140 : 160 : M^^l 

180 : 200 : ^-iJ:^^ 

220 : e^-om 240 : #^ 

260 : >ll<5lM -5+^^ 280 : 7\]o]E. 

300 : TilolE 

<13> ^ ^tg^ ^S.:*)! ^^1^ ^]2^ ^^^cn] ^^S-Ai >S->Hl«1-7flfe ^Si 

<14> HVX£^1 71^ >^«:>)1 ^^^S)^ :ii7.}o\ 7]^^ diiT^t ^^^^ 7>^ 

S.S., s.^^9l ^^ 7i#si ^^^^Sr 4i^>^ ^^^^ ^^i n ^^^^o,] ^ 

^]JL 9X^. ^7]- ^E]7} ^^^1 ^*>^ «^>7l*>n^ o]^ ^6\] 

^^^^ ^■^l(power)5l B]-cfl^ SE^. Efl^l<a(latch-up)-a: 
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'^^^]^ 7\^^ SE^ ^sfltbcf. c-l ul-o>7H, 

o]^ u>^S] ^^(degradation), <^l^(voltage shift), ^=-2}- 

(crosstalk)^ <>l<H^i=f. 
<i5> 7]^S., #2fl<Hl^ ^el^ local oxidation of 

silicon o]^} 'LOCOS'el- tb^) ^cJ-^^l A>-g-s)^i:f. ^^a^^ LOCOS ^zfl^ 

^^^4. LO(X)S ^2:oll>Hfe ^ ^ 7>;^1 e-^^^ ^ 

^]^o] ^Ajj^cj-. >a-7l ^el^ ^>^a. sr>:f-si ^el^o] #^i?J-*j=o. 

^ «^1<^1 €^ <^l^l(edge) -f-^o] -^11^ -^e) ^711 

*>Jl(4i^ bird's beak), ^fl^ iE.€:^( channel stop dopants)^ ^'il- 

^ ^7] SL^E.7} ^7] ^^*>7fl ZL ^oJ}- ±^Si\ ^fl^ 

#214 >sfl ^(physical channel)* ^^^s:>7fl tb^f. ^7] ^ 7>^1 ^ 

^fl^ ^JL^^ «]-£^l(VLSI)» ^1^^ ^^oll 

'^i. T=l^c1 ^^-^ tlrcf. ^. ^^(threshold voltage)* 

^. n^-i- ¥^ (current driving capability)* 
<i6> LOCOS'g<^l <^el 7>xl <:>>7l^«^l tcfe}-. Aj^^- ti>>^3^ Al-g-*> 

^S. ^fl^^l ih;^> S^^l U-^o] AV-g-Ejji o;tc}-. Br>^] 
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1020010009381 #^ ^^^V: 2001/9/1 

i^el-'H €-c>i, E^^] E^^] ifl^ofl <iA|.^^-^ ^^i^Ji 

^«(] ^^tb^^. ^^7l (ambient >4Hf ^-a-^^a}- :?i 

^ ^^^7> ^-Ot^, ^ S^O.^-f-Bl ^El^ol 

6l|Ai S-ig^ oj^ol ^o.^, 't^a-sl-^^ "a^^ ^-f . ^e}^ ^5.^1 7} 

5|-^^ ^^711, *«H 200A ^S-S. ^^^*>5|i=l-. H 8^ «>S.^1 7l^Si 7fl 

€■ ^^"^1 WISH ^^ ^711 ^^^Sl<H ^^tb ^^1* 7M^ TflolM 
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^^S^^ 9X^. ^^]7} 9l7}^^ 7\]o]^ ^^^o] (break 

down) ^S. 9X^. 

<i9> Higl^l ^ n ifl^oj) <i>a:^^^ ^Tfl. <^1S *<H lOOA ^ 

^^o], E^^i aA-^s^o^ ai-H^] 71:^ ^s.s^<^d-& ^^^^ *a=J:*>7il si 

U| ^ 1^2^^ Tll^ofl ^>^<gSl^ ols- ;^].^]7]. 7|.^>- oj^ 

O.S. S^;^1^B1 -i-^Al ^;^l(^iS2ll^i)7> ol7>:a t^) , 0^-:^ 

^tb ^«>* ^^>. ^]^, ^^*> 'a=^«>7Kl:^l-€: impurity 

material) £l-<^ms <y«fl S^^l ^l-^s ^^Sl<>| ini>;^ i47>;^l ^s>al ^ 

^. "i-ar^^'^l ^Tfl ^>H5l<H (trapping) 

°fl&<^14. *a=<^l^ol H^^] 7]^"^] S.^^} 

^ ^7]^ ^A^^ ^^Al?!l PMOS^ ^>7l^>7l1 SlJl cfl7l 

^2)-s>c^ Sialyl ^^oj ^Sl^ M>H^1 7l^ol] ^-f.^]-7l nfl^oli:^. 
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<21> U^S^A^ ^ ^xgo^ S.^^ ^:^}o^ M.A^o] ^A>^^ ^7?]]d\] 7]^ ^^^■^] U 

1- ^fl^^Vfe s^^l ^<H'^-1, ^^si-B^- ^>L^ *>^>H:£ 21- 

<22> .^-#1!: ^^^S>7l ^*><:«^. ^ 7l:&oll E^^l7> ^A^^ 

i^th «>^^ 7]^ ^, M^^l xfl^^ ^ afi^ ^d\] 

^>^J^>^ ^^^^ ^^1-^^ «o>^ 

*m ^11^^, ^71 E^^l5^ <y:^« ^ «>ci: ^s^^ M^m^ 

l-i]:^ ^71 ^i^tb ^71 7m ^-il: 

^71] ^^^Al^l^ ^13^^. ^7l ^<^] ^7] el-o] 
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1020010009381 ^^ ^^>: 2001/9/1 

<24> ^K^^jtl- '^^Hl'^l ^<H^i, ^7] #5L^tl- 1-^^ ^ -^71 # 

^^1^ 1-^1-^^ ^ 9XS.^ ^ 200A ol-^o.^ ^^^^cf 

. <^1* *<H, ^71 ^i^t!: ^ 50Ao|lAi ^ 400A51 ^^S. ^ 

>^^Sl:n., ^7] ^ 20A«^1>H ^ 150AS1 ^z^] ^$\s. ^^i^^. 

^o_s.^ E^^] ^el ^^^^ ^^Al^lTfl ^i:^. 

<25> t:|.s. wj-i^ o.^ ^'J:}-^!-^^ ^^^5>Jl ^i^tb n^S. 

<26> >^7l ^S.^^ ^S.^] 7]^^] ^o^^^S. 

<27> ^^1^ ^^^^^^ ^ SOOr ofl^i di^ 7>>iS.^ SiH4, O2 ^ 

N2» '^V-g-^H 7l>S-^^'g ^^g^cf. f^^A>^^^. ^ 730-0 «^>H 

7>>i^ SiH4. O2 ^ N21- ^}-%-^}^ 7l^^a^^ o.^ 

"1^ ^^21-^^, ISOsccm^ 'y:^°l-e-(Al(CH3)3))3zl- ^ ISOsccm^ 1- 

(H20)^ 7>^S. A>-g-^o^ SSOroflAi 0.5 Torr^ ^^^rH'H 
71'3-^Stigo.s. ^^^t}jL, 7l>S-#2}-i^^ ^>-8-*H. 7]- 

^iS-^i Ta(0C2H5)5S'1- 02« >^>-§-tl:^-. 
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1020010009381 %^ '^^}: 2001/9/1 

^ 1:^1-^ f-^tt ^^^(BPSG:borophosphosilicate glass)-2.S. ^ 

<29> ti].^^^].7|l^^ ^7] E^^l^, ^7l aV^^l 7l:Q- -tVS}-^ ^ o>^i 

3. ^^^^ ^^^*>^, 5^^^ o] 

<30> ^ ^^<>\] re)-^^, M^^] ^^st-'a^ ^^Sisl-Tll ^^^sfc^ 7flo]E A>s|. 
oil 2l-<^l^i<^l 7l<^l*l-^ 1:^1- ^ $i<H M^^1^B]fil 

^ ^^^>7] ^^^<^] rt).^ oVS.^! 7]^S1 7il^^ol 

S. 1^ Sialyl (160)7> ^>^^^ ^£^1 71^(100)^ 
M-Bl-iflji Xilcl-. -^71 ^3E.^1 71^(100) ^<H1 s1|:e. -^-21-^(120) ^ P>ifi3 

^S|-^(140)ol ^V^lS. ^^^€l=l-. ^7l tJ>>:aL ^^^(140)^ «^^^ 

7l D>>i3 ^^^(140) '^<^ ^2|-^(HT0), ^Bl^^^^2|-^(SiON) Sfe- 

«Va> «^>^]Bl-(ARC:anti-ref lection coating)<il 
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^ 9X^. ^7] 3ifl= 'a:^^(120)^ ^^^^^^ ^^^<^ ^^^^}^ n 100 A 

«»fl^i ^ 500A^ 7>^i:£^ ^^^sjr^, ^7] p>^a ^51-^(140)^ ^i'a-^ 

^7l>a-^aviS# A>^*><^ ^ 500A<HlAi Of 3000AS1 7>;^1S.^ ^'^^^cf. 

^ ^ Aiz^- ^^*]-«^ >a-7i o>^i3 ^si-^(i40) ^ n 

Z}- n>^,3.S A>-g-^>G^ -^71 71^(100)* ±^ 3<^1 ^2^-*>c.^ >^7l 

B. €^1(160)1- ^A^tb^-. 

^2fl^ S^^l ^^^^ M^^l tfl^, ^ S^^l ^ 'a^^^oii «i 

^2flSo]cf. zLsfl^oilA^ ^ 1810^ -i^^ 7>^^ >:Se)].fi(V:l-^)l- 

M-Bfxflai, ^3]^^ ^msil^ »1<^1S. ^ ^o] oi-JE(V), nelJi 

2^1 olo. 4^E^ oi7].^ >a-Ell<^lAio^ cejjoi ^^(a:"?J-51H)* M-Bl-^ficf. 2^, m. 

^ 3.51-M. 4.8l:M. 5.51:^3. ^ 18102: -f-^ ^7>t!: =2J]^<H1 41-^^ 

^«g-* ^7]-«flA-] ZL :a.5a:4. 71^-1 tIIoIe ^^o.^^ 

^ lOOOAS^ l-e)^s^^ ^ $t lOOOA^ ^^fi^^EjAVo] = 7]- ^^f^^g THojE 
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1- 4-§-^>5ial, ^ih/^ellol^ wj^l- 40keV2l ^ S.OxlQlS S] 

(dose) ^^^H ^^^*>^t^. 

<34> HA]^ w><i). :g-ol, «i><l:^°]-o] ot 200A ^^^^ ^-?-7> 

ofl cfl«|]A^ =5l]ol ^^7]. 7>;g- vjO.!^, SEtl- ^^<H1JE S.5|ltl ^^7> 

^^c]-^ ^ ^ ^cf. iielJi, t^LV^ ^£7]- ^ 

^£ ^^1 <^l^j- ^o] w>^3)^^ <y: ^ o;tcf. 

<35> n^-e^-Ai <i>a:^^i-o^ ^^Tfl, 200 A o]^ ^^^^}<^o\ °] ^ 

-f , £. 8«H1 H><q- :a-o], E^;^] >^«. A>n§>7fl S\JL, 

711 olS -iV^^*:*! >a-cfl^-2.^ -?-^«^] HlSfl ^711 Si 711 ^ol. ^ ^^<>fl 

^7l^j-ol ^^^>7ll ^Cf. 

<36> ziBiq-. -g. ^^<ill vc^B.^, e|-<^lM5+ S.^^1 ifl^ A>oHl ^sl-B^ e}- 

oluj cl^ Ir^l-^ol ^^^^ ^^:^]^ ^ SX^^ S. 

^ ^-arsj-^ 1:^1-^ ^t!: 1-^^^ ^^^*>Jl ol^ 

^ l-ar^^^ ^^^tl-cl-. 

<37> ^^l^o.S. H 2 ^ 3E 3* ^^W. Sialyl (160) ^, ^ 

«>S. ^<:>^ ^^sW ^JL, #^^(180)* tfl^* i^s^H 

^ 7]>3-^^^«j-^ ^i^Bl-Tll ^ ol^ofl ^xj-^ ^ 
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^^1-1^ . ^^21- ^^^S <i'i>^m200)<>l ^7] #€^(180) ^}^^ M^^l xfl^ 

^^^ofl 4€- 1:^1-^ IJ-^I^ ^ ^^1 <^1^. "^I* «^ ^ 200A ^1 

^-^^tb^-. €-^/S-7l #^^(180)^ ^ 50Aol]Ai ^ 400A 

^^1 ^^^fi-i=f. nelJl, >^7l «l^^^-(200)^ ^ 20A<>ll^i ^ 150A ^ 

*H 1'«+^B^-(200)^ -^^^IS ^^^^^ ^^ «>^^*H, ^ 20 A 

ofl^i ^ 50A^ -^-^l "^^S. ^^^^cf. ^ 150A ^S. 

^. ^^^S ^^^s)^ ^^^^^ 60A ^S. # 

^^^1^ ^ 210A ^£.7> ^ ^o]t)., 

1-€^(180)^S JL^<+^^(HTO:high temperature 
oxide), ^^<0:5|-^(MTO:middle temperature oxide). ^^^1^ 

^^^n >^>-§-€ ^ Sitf. <^7H ^71^ cj^l ^ofl 

^iq-^l «>JE^1 7l^«Hl <g*^-g: -B-^^^^ ^}-%- 

€ ^ ^c]-. JL^<0:5|-B^-o^ ot soot: 7>^Sfe SiH4. O2 ^ N2 

^ 7}^zS. SiH4, O2 ^ N2» Al-g-^M 7l^^a}-^o.s. ^>^^tbT=V. ^^^^1 

^ -a-^Sl-^^, ^ ISOsccm^ ^oll^ *a:^i^l^(Al(CH3)3)):4 ^ ISOsccm^ 
1-(H20)^ 7>i!iS. A>^«>6^ SSO'C'^l^H ^ 0.5 TorrS] ^^SH1>H 
7]^^^^^S. ^A^«>ul. ^-a-^^^. 7l>S-#^'^^ >«^V-8-«M. di^ 7} 

^S-Ai Ta(0C2H5)55!f 021- ^^i^^^. 
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<39> ^7] #^B^-(-i80)* ^^^] xfl^<>fl ^^^tb ^, ^'^^V*^ ^ 

7] <l^S|-5^-(200)ol ^-^^S)ti^, ojnfl, £ soil £Al^ Vi}$^ :^o] ^7] <i^5)-^ 
(200)^ ^7] 1-^^(180) S}^^ M^^l ifl^ ^. tt>^ ^ >a-«^ ^ 

^i^^. #^^(180)^ ^^•^I'H ^-a:* «<j-^i*vfe ^ 

<40> t].^. s. 41- -^7] #^^(180) ^ ^'a-^^(200)<:>l ^^^^ 

# e)-o>ui(220)7> ^ 30A<^lA-1 ^1= 100 ^^1] ^^S. 

^7] 5l-olM(220)^ v)]^^ -a-^* «J-^l^>:o., M^^l tfl^ofl 7>Sfl 

^^^It-I^ lJl5S)#o.^ ^-§-t!-4. 
<41> t}.X\ S. 4» #2:*>^, ^e) #^(240)0] JE^^l-f- ^fl-flE.^ 

^7] Ti}^3. ^^^(140) ^^^^cf. M^^l ^e) <^1» JL^ 

3£l-el-^n> AV^B^-(HDP oxide), .a^r ^ 91 f-B-^>^ 
(BPSG) -f-ol Af-g-^ ^ ojtcf. o]i^ Of 3000A<^1>H ^ lOOOOA^l ^^s. ^ 

^5)1^. ul^ ^1^^ ^-^^ ^1^^ <^7lA-l E^^i :^ 

<42> x^^ S. 5» %2:«^>^, 'a-^l P>^a. €^^(140)^ >^1-§-*> 

<^ >^7l E^^i #^(240)«^1 -i-^ o!p> 
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^^(CMP)# ^-^^iq-. o]:^, "E-^^S. ^7] nf^^a. ^s\-mU0), ^ 

^^mi20)^ ^]7]^}^ "S-^o] ^^^^ M^^l ^^^ttcf. ^M, € 

2l-om(220)sq- ^>^^ ^^^(140) A>ol6fl l-^B^-(i80)ol ^^^5)o1 $^7] ^ 
^o\], ^, p>>h^ ^^^^ e1-<>m7l- E^^] s.Ais^ Ais. 

•^^^SjcH ^X] ^7] nfl^oi], n>i^ ^jTlA] ^^n]- S^.o]u-l7> ^Alofl (g:^ 

<43> E^;^] O]^ ^7] 7]^ >^o|] ;^l^o]] fi] 

^15^4. MOSFETCmetal oxide silicon field effect transistor) 

^^o] ^^g^i:]-. s. 6* i^-^^^^^ ^ 

7l]o]E A]-^^ ^;go] ^^£1<H 711 ojE ^^^(260)^1 «>£.^1 7] 

^(100) ^<^1 ^^^^c^-. ^ ^x^ofl rtj-^i^, ^^^B^-o] 7>^^V ^Tfl ^ 

<44> t}.^ JE. 7^ %S*>^, ^^71 7)1 olE A).:^^(260)^ ^^^^ ^ '^^^^H Tfl 

olM ^q-(280) ^ TflolE 7fl^^(300)# ^^^'^A. 
<45> ^^^S. ^7l aViE.^] 7l:^(100)52|- ^cfl H^^S^ 1:^1-^^ ^<^^\ 

<46> H 11^ ^ ^^<H1 ^-tl- f'^'U:^^* ^ 150 A ^ 

£^ ^\JL, ZL o]^ <i<+^5}-^ ^ 50A ^iS. ^'^^^^ nfl^ -^iEgJl>,o1] 
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«>7ll ^^^^ ^ 18102: -S-^ 7>«(1^ ^^M.r^]MW:^^m ^T^^JL, 4^^! 

200A ^^J^* 71^ ^ ^ SI 

sfli S£t!: -f^*>7fl ^ ^ ^ ^ Sitq.. 

<47> w>^2lt!: ^^l«i<^l ^ ^^o] 7l#£)Si^l^, ^ ig^^ 

7M tb^sl^ oM^. sm^, x:]-«9=tb ^ Ml^tb 

4r ^^i^ ^ £ ^^^^ ^ ^^^^^ ^^tb ^ ^^V'S-^ 

•y^tb ^ til^t!: wfl*i* ^ 7>^ ^Tfl ^^£lo1o> tbcf. 

Siffl^l S.A-1S) ^^«»flA^^ SS-iJl-^^ -B-^m ^ SZal oloj] vc\. 
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£^ #^^0] ^^n^ el-olM^ I'Viii^ ^2|-^ A>oloi] ^>^JS)7] nfl^ 

si* ^ ^ SX^. 
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i^^^^ 1] 

^Sl^ 7]^ ifl«>j) el-^m (nitride liner)* S.^*}^ ^^^] 

^7] ^£^1 7)3^^ ?iol ^z^-s:>o^ S^^ll- ^^^*>^ ^11^^; 
^7] ^^^]$\ <a=^^ ^ wV^ ^S.^^ 1-^^^ ^^^^]-^ ^12^^; 

^71 ;«IH^^^S. 7l^<^l <:>>7lS)^ ^Z^- <^^^ :^]7]^}7] ^Sfl ^ 

^jiL^t!: ^Ml ^1-7] ^5)-^ 5l-^m» ^^^sr>^ ;*il4^^; ^ 

[^^% 2) 

5|-B]-(Al203) SE^ -2-'?ib^^-(Ta205)^S. ^^js)^ ^^^S. M 

3] 
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^7] ^5:^^ ^ 50A<^H ^ 400A2^ i^^s. ^'^^SlJI, ^ 

tiVS^l ^^1^ S^a^l ^el 
I^^-sj- 4] 

^1 1 *J-<H1 ^<^^i, 

^ 3000A<^>H ^ 10000 A^ ^^S. ^^.^S. 

51 

^£^1 (nitride liner)* i^§>^ ^^^] ^B^» 

^^^^^ «^^<^1 

^^•71 ^^n] 71^3:* s^^i* 

'S-71 lr^#^ ^^1^ ^71 e1-om# ^A^*>^ 

^7i i^-a- ij-^m* 'i^^^vfe ^A]^, 
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^^^^^ ^^^12)-; 

^*><>^ >a-7l ^5.^^ #^^4 ^a-^l «>S.^1 7l^ A>o]611 'i'J+Sl-^^ ^711 
7] 

^1 6 *J-<^ 9Xo]M, 

^y] ^i^tt 1-^^^ ^ 50A<^l>«>i 400A^ -^^1 ^^^s\jL, -S- 

7] <t<+2|-^^ ^ 20Ao]]^^ ^ 150ASI ^-^^5]^ #^1-^5. 

^ «}-3E.^l ^^1^ iJ-'a. 
81 

^1 6 7 ^ojl ^'H'^i, 

^^(Al203) ^^3. ^^^^(Ta205)* i^«>^ m 

iffl^l ^e) 

91 

^71 s^-a: «<}-^m^ ^^^«>^ 
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^7] ^-yr^l-^ ^<^] ^i^tb ^^^^>fe ^^l-i- 3L^s>o^ ol^o^^] 
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IS. 7] 
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